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Abstract
The Farmer Field School (FFS) is a widely used method seeking to educate farmers to adapt agricultural decisions to diverse and
variable field conditions. Out of 218 screened studies, 65 were selected to review the impact of the FFS. An analytical framework
was developed with effects (outputs, outcomes and impacts) arranged according to the human, social, natural and financial
domains. Impacts on non-participants of the FFS were addressed as peripheral effects. The FFS demonstrated its potential to
enhance human, social, natural and financial capital of rural communities. Human capital was built in the form of critical
thinking, innovation, confidence, and quality of life. Effects on social capital included mutual trust, bonding, collective action,
networking, and emancipation. Natural capital was enhanced through improvements in field practices, food production, agricul-
tural diversification, and food security. Financial capital was enhanced through increased income and profits, savings and loans
schemes, with a potential to reduce poverty. The available body of evidence was unbalanced across the capital domains,
providing high coverage of the natural domain but low coverage of the human, social and financial domains. In-depth case
studies are needed to elucidate the interactions between livelihood assets, and the influences of the policy, institutional and
external environment, in order to adjust FFS interventions aiming to optimize their impacts. Considering the positive effects the
FFS can have on rural livelihoods, the FFS has potential to contribute to achieving the Sustainable Development Goals. However,
quality assurance of the FFS and a balanced evaluation across the capital domains require attention.
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1 Introduction
With the Sustainable Development Goals, challenging targets
have been set for agriculture, food security and conservation
of natural resources (UN 2018). Attaining these targets de-
pends to a large extent on the empowerment of rural people
as agents of change (FAO 2017a). However, growth in human
populations and economies in many low- and middle-income
countries puts increasing demands on agricultural production
and land-use, whilst climate change is having disproportionate
effects on food-insecure regions (FAO 2017b).
Rural populations of farmers and pastoralists rely for their
livelihoods to an important extent on natural resources and
ecosystem services. To cope with stress factors and changing
circumstances caused by land degradation, population growth,
ecosystem loss, climate change, and loss of natural resources,
farmers must learn to adapt their practices to make optimal
and sustainable use of available natural resources while
adjusting to markets.
The Farmer Field School (FFS) is a widely used method in
rural development seeking to educate farmers to adapt their
agricultural decisions to diverse and variable field conditions
(Pontius et al. 2002; FAO 2016a). The FFS was originally
developed by the Food and Agriculture Organization (FAO)
in the 1980s, in response to the negative side effects of the
Green Revolution in Southeast-Asian rice production
(Gallagher et al. 2009; Kenmore et al. 1995). Particularly,
insecticide-induced pest outbreaks threatened food security,
and demonstrated the inability of the prevailing ‘technology
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transfer’ strategy of agricultural extension to deal with those
adverse effects. The FFS proved invaluable in implementation
of integrated pest management by helping farmers make ap-
propriate and timely decisions on crop management based on
detailed field observations (Matteson 2000).
The FFS model was designed for groups of farmers who
meet routinely with a trained facilitator in practical, field-
based sessions during an entire production cycle (Pontius
et al. 2002). Ecological learning, systems analysis, and field
experimentation were emphasized in the curriculum to enable
adaptation and innovation by farmers as individuals or groups
(FAO 2016a). The FFS has been adopted for use in crops,
livestock and fisheries, and spread from Asia to over 90 coun-
tries world-wide (Braun et al. 2006; Waddington et al. 2014).
FAO continues to support FFS in the different regions,
through expertise, networking and funding. In the meantime,
a range of other organizations and agencies, which include
farmer organizations, local and national governments, ngo’s,
and bilateral and international agencies, have adopted the FFS
methods to advance the cause of rural development (FAO
2016a). A meta-analysis of FFS impact studies published until
2012 found that, in general, there has been a significant in-
crease in knowledge about beneficial farming practices among
FFS graduates (Waddington et al. 2014). Furthermore, the
FFS decreased pesticide use of participants by an average of
17% (in FFSs featuring integrated pest management), in-
creased yields of FFS participants by an average of 13%,
and increased net revenues (profits) of FFS participants by
an average of 19%, relative to a comparison group; however,
there was notable variation across populations and contexts
(Waddington et al. 2014). (Waddington et al. 2014).
The methodological basis of the FFS has borrowed from
several educational concepts, namely the experiential learning
cycle (Kolb 1984), the learner-centred approach for adult ed-
ucation (Rogers 1969), and the framework for the technical,
practical and emancipatory domains of learning (Habermas
1971; Pontius et al. 2002; Freire 1968).With these educational
foundations of the FFS, a continued process of learning, action
and empowerment by its participants was envisaged (Pontius
et al. 2002). Accordingly, the FFS can be expected to have
wide-ranging effects on rural livelihoods; effects that go be-
yond those of linear extension services. The importance of
measuring the effects of the FFS in domains other than farm-
ing knowledge and agricultural outputs has frequently been
highlighted (Tripp et al. 2005; van den Berg and Jiggins 2007;
Braun et al. 2006; Braun and Duveskog 2008; Pontius et al.
2002). In this respect, the sustainable livelihoods approach
provides a useful framework by defining livelihood assets in
several domains.
The objective of this qualitative study is to review the
available evidence on FFS effects across the human, social,
natural and financial capital domains of the sustainable liveli-
hoods approach (Scoones 1998), in order to inform
operational programmes about the types and pathways of ef-
fects that can practicably be expected. Foreknowledge about
these effects could help current and future FFS programmes to
improve their interventions and evaluations. It was not the
purpose of this paper to provide a meta-analysis. This review
was part of a process to develop a new framework and guid-
ance for evaluation of the FFS (FAO 2019).
2 Methods
2.1 Selection criteria and search method
A literature search was delimited to studies published from
2005 to 2017; this period succeeded the period of the previous
review commissioned by FAO (Van den Berg 2004); this was
also the period during which the highest number of FFS im-
pact studies have been published.
The search method consisted of a Scopus search over the
period 2005–2017 for the phrase ‘farmer field school’ in the
title, abstract or keywords of publications (TITLE-ABS-KEY
‘farmer field school’), yielding 218 hits on 16 March 2018.
Studies that used another name for the FFS, for example,
‘pastoralist field school’, were not included. Step-wise screen-
ing of these hits yielded 122 hits based on title, 87 based on
abstract, and 45 based on content. Supplementary studies were
located through FAO’s Knowledge Repository Archive of the
Global Farmer Field School Platform (http://www.fao.org/
farmer-field-schools/knowledge-repository/en/), with search
term ‘impact’, through cross references, and through direct
requests for documented studies from FAO’s network of
FFS projects and programmes; these studies were submitted
to the same screening procedure.
Selection criteria were that a study must have adequately
describedmethods, and provide convincing results on outputs,
outcomes or impacts (collectively called ‘effects’), or a lack
thereof, in the human, social, natural and financial domains.
Outputs are defined as the immediate results associated with
the intervention, which in case of the FFS are the knowledge
and skills gained. Outcomes are the short term (outcomes-1)
or medium term (outcomes-2) consequences of the outputs in
terms of changes in behaviour and actions that result from the
use of the outputs. Impacts are the long-term consequences of
the outcomes.
Care was taken not to judge studies based on the size of
effects (e.g. no impact versus large impact), in order to reduce
bias, and to consider a broad range of impact types. Studies
reporting quantitative data (e.g. on agricultural practices or
crop yield) were selected only when measures were in place
to deal with selection bias of FFS participants vis-à-vis the
control group (e.g. through difference-in-differences analysis,
propensity score matching, or multivariate analysis), or, if
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quantitative data were supplemented by qualitative data to
provide triangulation of results.
It proved difficult to obtain sufficient information about the
quality of the FFS intervention, for example, to differentiate be-
tween genuine FFSs and those that did not use the educational
principles of the FFS. Consequently, the selection of studies was
not based on the quality of the intervention, or on the adherence
to the core FFS principles (FAO2016a). The available documen-
tation suggested that eight out of 65 studies were leaning towards
lecture- and demonstration-type interventions as opposed to the
genuine FFS. The duration and intensity of the FFS varied ac-
cording to the crop cycle, from weekly sessions during a three-
month rice crop season, to monthly meetings over a twelve-
month period in tea. Moreover, there were six studies in which
interventions such as input credit, savings & loans support, and
farmer business schools were offered in addition to the core
intervention of the FFS.
Altogether, 65 studies were selected as the sample for this
review, each of which is summarized in the online
Supplementary Material. By region, 29 studies were from
sub-Saharan Africa, 29 from Asia, 7 from Latin America,
and none from the Middle East or Europe.
2.2 Analytical framework
For the purpose of the review, an analytical framework was de-
veloped with outputs, outcomes and impacts of the FFS. These
effects were arranged in four quadrants according to four capitals
(human, social, natural and financial) as proposed in the original
framework for sustainable rural livelihoods (Scoones 1998).
Later modifications of the sustainable livelihoods approach iden-
tified a fifth capital, the physical capital (DfID 1999). However,
in the case of the FFS, the effects on physical capital can be
adequately accommodated as ‘assets’ under the financial capital
(Pontius et al. 2002). The analytical framework for this review is
presented in Fig. 1, which has been based on previous versions
(FAO 2016a; Van den Berg 2004).
Intersecting the four quadrants are concentric circles that
represent the causal chain of outputs, outcomes, and impacts,
according to the available information in the selected studies.
The causal chain is indicated in each of the four capitals,
which is useful for planning evaluations. However, the divi-
sion into four capitals also has its limitations because, in prac-
tice, the causal pathways may be more complex due to the
interplay between the different domains. For example, im-
proved farming practices are contingent upon skills in the
natural domain, but may also be influenced by confidence in
the human domain, collective action in the social domain and
profits in the financial domain. Consequently, it is important
to collect and evaluate results in all capital domains. Most of
the 65 individual studies presented results in only one or a few
of the four capitals, and presented only parts of the causal
chain.
3 Results
The majority of studies reported positive effects of the FFS; a
minority reporting neutral effects (i.e. lack of effect) (Table 1).
By capital domain, positive effects were reported in 23 out of
25 instances (92%) in the human domain; 41 out of 50 in-
stances (82%) in the social domain; 96 out of 121 instances
(79%) in the natural domains; and 14 out of 20 instances
(70%) in the financial domain. Many studies reported more
than one type of effect.
Studies rarely reported a negative effect of the FFS, which
occurred for example where the FFS led to higher labour
costs. Most studies reported on natural capital; fewer studies
reported on social capital; and least studies reported on human
capital or financial capital. Moreover, most studies concentrat-
ed on outputs and outcomes, with few studies addressing
impacts.
3.1 Human capital
Human capital is the skills, knowledge, ability to labour and
good health and physical capability for the successful pursuit
of different livelihood strategies (Scoones 1998). Inasmuch as
being an adult-educational approach (Röling 2002), based on
educational concepts (Kolb 1984; Freire 1968), the FFS is
expected to build up human capital. In theory, this set of con-
cepts contributes to human capital, over and beyond an in-
crease in knowledge only(Waddington et al. 2014). These
educational concepts were intended to foster critical thinking,
leading to experimentation, innovation, improved decision-
making and exploration which, in turn, may raise people’s
confidence and motivation, and result in improvements in
the quality of life (Fig. 1). Remarkably, only a minority of
available studies reported on the effects on human capital,
beyond the effect on knowledge.
3.1.1 Critical thinking, experimentation, innovation
In a study from Kenya, farmers reported that after graduating
from the FFS they started questioning previous assumptions
or cultural beliefs, and reflected critically on the results of their
own observations and experimentation (Duveskog et al. 2011;
Friis-Hansen and Duveskog 2012). For example, graduated
farmers placed greater reliance on their empirical field obser-
vations of crop performance than on the myth that crop failure
was the result of witchcraft.
Another study from Kenya showed that farmers learned to
improve field practices by making field observations, record
keeping, and changing their attitude towards conserving water
and soil; the critical reflection skills were developed in male
farmers, but less in female farmers, which was attributed to
women’s heavy workloads (Najjar 2008). In another part of
Kenya, FFS alumni groups reported a varying degree of
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Table 1 Number of studies
reporting positive, neutral or
negative effects according to each
identified effect type
Number of studies
Domain Effect type Effect
level
Positive
effect
Neutral
effect
Negative
effect
Total
Human Critical thinking Output 3 0 0 3
Experimentation, innovation Outcome-1 6 0 0 6
Confidence, mindset Outcome-2 6 0 0 6
Quality of life Impact 8 2 0 10
Social Social skills Output 7 0 0 7
Trust, bonding, linkages Outcome-1 8 0 0 8
Collective action, networking,
diffusion
Outcome-2 17 7 0 24
Emancipation, group
empowerment
Impact 6 2 0 8
Access to services, markets Impact 3 0 0 3
Natural Knowledge of ecosystem
management
Output 25 0 0 25
Practices of ecosystem
management
Outcome-1 32 6 0 38
Food production Outcome-2 22 10 0 32
Diversification Outcome-2 3 1 0 4
Conservation Outcome-2 11 7 1 19
Food security, resilience Impact 3 0 0 3
Financial Financial knowledge Output 0 0 0 0
Income, costs, profit,
marketing
Outcome-1 12 3 1 16
Savings, loans, assets Outcome-2 0 1 0 1
Financial security Impact 0 0 0 0
Poverty reduction Impact 2 1 0 3
Fig. 1 Analytical framework of
the FFS, showing the generic
skills, outputs, outcomes and
impacts arranged in quadrants
according to the human, social,
natural and financial capitals of
the sustainable livelihoods
framework. The arrows between
the four capital domains signify
the interplay of effects that can
take place between the domains,
as explained in the text
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experimentation and innovation taking place among alumni
groups in their own fields, for example farmers picked up how
to design comparative field plots on crop varieties or mono-
versus mixed cropping (Machacha 2008). FFS training activ-
ities in smallholder tea farming contributed to graduated
farmers conducting field experiments in tea and in other com-
modities (Waarts et al. 2012). Compared to the baseline situ-
ation, the number of experimenting farmers and the variety of
experiments increased in the years after training; moreover,
the percentage of farmers who experimented more than dou-
bled for FFS alumni but decreased in the control group
(Waarts et al. 2012). In a study in Nepal, farmers stated that
the FFS helped them to explore and discover new economic
and educational opportunities (Westendorp 2012).
3.1.2 Confidence, mindset
In-depth interviews and direct observations in Kenya suggested
that the FFS helped farmers to gain confidence in their farming
activities; they became more motivated and proactive in their
planning due to the FFS. Before the FFS, people’s mindset was
reportedly more passive, people had lower self-esteem and con-
fidence, a sense of fatalism and a strong attachment to traditional
beliefs, practices and taboos (Duveskog et al. 2011; Friis-Hansen
et al. 2012). In the Kenyan example, FFS alumni described a
change in mindset, essentially transforming from a passive and
fatalistic attitude into one of confidence, critical thinking, and
aspirations. The respondents related these positive attributes to
a greater sense of work ethic and initiative taking. These respon-
dents also reported more optimism, happiness and pride as con-
sequences of their participation in the FFS (Duveskog et al.
2011).
In another study from Kenya, every person interviewed
mentioned how he or she had gained more confidence since
the FFS, demonstrated through interactions with neighbouring
farmers and public speaking in front of a group (Machacha
2008). Likewise, an evaluation conducted in Bangladesh in-
dicated that the FFS raised participants’ confidence, in partic-
ular among women by increasing their role in household-level
decision making (DANIDA 2011).
3.1.3 Quality of life
The quality of life is generally defined as the standard of health,
comfort, and happiness experienced by an individual or group,
but this standard is dependent on culture and society.
Questionnaire data gathered among Kenyan tea farmers before
and after the FFS indicated a significant increase in how satisfied
respondents were about family health, family welfare, and in the
possibility to send children to school (Waarts et al. 2012), sug-
gesting an improvement in the overall quality of life. In interview
data from another study in Kenya, respondents reported an im-
proved outlook on life as a result of participating in the FFS,
manifested in a greater sense of optimism and happiness about
farming (Duveskog et al. 2011).
With respect to human health, the FFS has potential to
improve health, for example, by reducing pesticide poisoning
incidences, by improving family nutrition and by addressing
pertinent health issues, wherever such topics are included in
the FFS curriculum. A number of studies on the FFS on IPM
demonstrated substantial but variable reductions in pesticide
poisoning cases, or poisoning signs and symptoms. These
reductions were associated with a reduction in pesticide appli-
cations, the selection of less toxic products or the use of im-
proved methods of personal protection (Chhay 2017; Cole
et al. 2007; Morales-Abubakar et al. 2013; FAO 2016b;
Mancini et al. 2009; Jørs et al. 2014), but some studies found
no effect of the FFS on pesticide applications (see 3.3). There
was also a positive effect of the FFS on the diversity of food
and nutrition at household level (DANIDA 2011; Weinhardt
et al. 2016; Doocy et al. 2017; Kuria 2014).
3.2 Social capital
Social capital is the social resources (e.g. networks, social claims,
social relations, associations) upon which people draw when
pursuing different livelihood strategies requiring coordinated ac-
tions (Scoones 1998; Pretty and Ward 2001; Coleman 1988).
Social capital gives the communitymembers additionalmeaning,
power and opportunities as compared to the situation where in-
dividuals do not interact. The FFS model purposely adopted a
group approach to stimulate farmers supporting each other, gain
a voice, provide peer support, and strengthen their associations
(Pontius et al. 2002). In theory, the social skills created through
the FFS could nurture trust, bonding and linkages, which could
lead to collective action, networks and farmer associations, and
contribute to emancipation, group empowerment, and improved
access to services and markets (Fig. 1).
3.2.1 Social skills
In only few studies, FFS alumni have been interviewed about
their social skills. In Kenya, farmers reported that they had
experienced a reduced shyness after the FFS, with better abil-
ity to express themselves (Duveskog et al. 2011; Najjar 2008).
In Nepal, women farmers reported that they felt empowered
by the FFS through the group work, collective singing, and by
their speaking in front of the group (Westendorp 2012). In
Cameroon and Ghana, questionnaire data suggested that co-
coa farmers improved their social skills such as punctuality,
being able to speak more confidently in public, listening to
others without interrupting and respecting the opinions of
others (David 2007; David and Asamoah 2011). The FFS
increased the ability of Kenyan tea farmers to help their neigh-
bours and to talk in front of the group, as compared to the
baseline (Waarts et al. 2012).
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3.2.2 Trust, bonding, linkages
A quantitative multi-country study in Kenya, Tanzania and
Uganda, using questionnaires, indicated a positive effect of the
FFS on gender equity and trust (roles in decision making and
leadership, lack of conflict, trust in villagers and farmer groups),
and on household decision-making (related to farming, educa-
tion, health, expenditure), as compared to the control group
(Friis-Hansen and Duveskog 2012). However, details on the ac-
tual questions were not provided. The data were obtained ap-
proximately 5 years after completion of the FFS, suggesting a
lasting impact(Friis-Hansen and Duveskog 2012).
A qualitative study in Kenya showed a large variation be-
tween groups of FFS alumni, with some groups being more
cohesive and active than others. The results suggested several
factors determining ‘group viability’; for example, older groups
were more independent than newly established groups, and
groups with members living close-by were more cohesive than
groups with more dispersed members (Machacha 2008). In
Cameroon, farmers who graduated from cocoa FFSs explained
that the goal of the farmer group was to encourage the sharing of
ideas and encourage each other to use good production methods
(David 2007), indicative of an emphasis on group building.
In Nepal, women farmers felt social support and sol-
idarity in the weekly group sessions and collective ac-
tivities of the FFS (Westendorp 2012); this support and
solidarity has been labelled as the ‘social-capital route
to empowerment’ (Bartlett 2008). The FFS reportedly
created new interactions between farmers, thus breaking
with strong traditions of segregation according to caste,
gender, or religion (Westendorp 2012).
Among Kenyan tea farmers, 91% of FFS alumni expected
that the group would continue after graduation (Waarts et al.
2012), but after several years it was reported that half of the
groups had actually continued (Waarts et al. 2016). An eval-
uation study in Bangladesh concluded that half of FFS units
had led to functioning farmer clubs, which is indicative of
continued group meetings or group activities (DANIDA
2011). However, focus group discussions suggested that the
clubs had not contributed significantly to gender equality in
leadership and decision-making, with club activities mainly
decided and driven by men (DANIDA 2011).
In conclusion, most of the available evidence suggests that
the FFS generated an increased trust and bonding, in certain
contexts breaking the barriers of ethnicity and gender.
3.2.3 Collective action, networking
The group-approach of the FFS encourages farmers to contin-
ue and expand their activities undertaken together as a group
in the period after the FFS. Unfortunately, there is a limited
number of studies describing or quantifying the level of col-
lective action resulting from the FFS. In Kenya, where
interventions focused on collective action on commercializa-
tion of agriculture, and marketing of produce, these effects
were higher among FFS alumni as compared to the control
group; however, similar interventions in Tanzania or Uganda
did not produce these effects (Friis-Hansen and Duveskog
2012).
FFS alumni inWestern Kenya explained how the purchase of
farm inputs had been a major constraint for individual farmers
and that, after the FFS, they developed a cooperative arrange-
ment for purchase of inputs for all members (Machacha 2008).
Following the FFS, interviewed groups in Uganda embarked
collectively on commercial production of cash crops and on other
collective income-generating activities, such as poultry produc-
tion and zero grazing of livestock (Isubikalu 2007).
Another study in Kenya reported the collective use of crop
rotation for pest management by alumni groups in high poten-
tial areas, or collectively planting trees along river banks to
conserve soil, which was attributed to the FFS (Najjar 2008).
A study from Central and Eastern Kenya reported that com-
mercial activities implemented jointly by FFS group members
were the driving force for sustaining the group activities (de
Jager 2007). In Peru, a programme on coffee FFS led to the
development of a producer organization (Van Rijn et al.
2012). Other examples of collective actions by FFS graduates
are the mobilization of savings schemes (Westendorp 2012),
and groups applying for financial support for their joint field
activities (Mweri 2005). Moreover, pastoral field schools in
Eastern Africa reportedly contributed to peace-building be-
tween clans or tribes (Hoeggel and Mbeyale 2014).
Several studies described how farmer networks emerged
spontaneously as a result of the FFS. In Cambodia, FFS alum-
ni formed associations and facilitator networks to provide ser-
vices to local initiatives that use the FFS on IPM (Chhay
2017). In Kenya, district-level FFS networks were described
from Bungoma District (Machacha 2008) and Taita Tavete
District (Mweri 2005), which had emerged as farmer-driven
activities seeking to sustain the implementation of the FFS
beyond the end of the programme (Machacha 2008).
Another study described that networks of FFS alumni had
developed with their own revolving fund and loans, and con-
ducted self-sponsored outreach FFS activities at the village
level (Mweri 2005). Also, FFS networks reportedly engaged
in marketing of produce, and collaborated with government
programmes and researchers (Machacha 2008; Mweri 2005).
In one study, a FFS network could not be sustained because it
could not effectively link farmers to the market due to lack of
storage rooms, infrastructure and marketing skills (Najjar
2008). Some respondents mentioned they left the network
because they did not benefit from it (Najjar 2008).
In conclusion, various examples are available of collective
action and networking that emerged from the FFS. It remains
unknown how common those initiatives were in the sampled
programmes.
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3.2.4 Diffusion
A topic of frequent study has been the diffusion of outcomes and
impacts of the FFS to other farmers who did not participate in the
FFS. Unlike the extension strategy of technology transfer, the
FFS approach was not built on the concept of diffusion (FAO
2016a). Nevertheless, a diffusion effect would potentially expand
the scale of impact of the FFS. Diffusion has typically been
studied by comparing the outcomes between three groups of
farmers: FFS graduates, ‘exposed’ neighbouring farmers, and
the outside control group (from non-FFS villages).
Ten studies showed a positive diffusion effect in terms of
knowledge, practices or yields (e.g. (Settle et al. 2014; Witt
et al. 2008; Wu 2010; Jørs et al. 2016) and seven studies
showed no diffusion effect (e.g. (Burger et al. 2015; Guo
et al. 2015; Cavatassi et al. 2011; Khan et al. 2007;
Praneetvatakul andWaibel 2006). Some studies demonstrated
diffusion of knowledge (Waarts et al. 2016; Rebaudo and
Dangles 2011). In Bangladesh, there was evidence of diffu-
sion of simple practices, such as use of a crop variety, but not
for complex IPM practices (Ricker-Gilbert et al. 2008). A
study on SRI indicated that a substantial proportion of non-
FFS farmers within FFS villages benefited in some way from
the intervention, suggesting that diffusion of this highly visi-
ble technology took place (Kabir and Uphoff 2007).
Cotton farmers in China reduced their pesticide use and
increased their yields due to the FFS, while neighbouring
farmers reduced their pesticide use in the short term but, un-
like for FFS graduates, this effect was not sustained (Wu
2010). A short-term diffusion effect on pesticide use was also
observed in Nepal (Regmi et al. 2014). Conversely, in Mali,
data on the purchase of pesticides for cotton production col-
lected in a non-experimental setting suggested a strong diffu-
sion effect in the medium term (Settle et al. 2014). A study in
Bolivia demonstrated a diffusion effect on pesticide handling
and self-protection that was sustained over a number of years
(Jørs et al. 2016).
Spatial proximity and kinship relationships were found to
be key to diffusion of information on IPM (Palis et al. 2005;
Palis 2006). Moreover, diffusion may be enhanced by clus-
tered placement of FFS units within the same areas (the so-
called ‘foci-model’ (FAO 2016a)), whereby FFS graduates
become more common. Data from Senegal suggest that vil-
lages with a high proportion of FFS graduates had better com-
munication networks than those with few graduates, resulting
in more dissemination of information to non-FFS farmers
(Witt et al. 2008; Pemsl et al. 2006). Clustered placement of
FFS units has potential to enhance diffusion effects.
3.2.5 Emancipation, group empowerment
Several studies reported on effects of emancipation and group
empowerment. Emancipation implies the attainment of social
and political rights by a group or section of society that was
previously marginalized or excluded; group empowerment
takes place when social groups are able to take greater control
of their lives within their socio-economic and political envi-
ronment. In-depth interviews from Kenya showed important
gender impacts of the FFS (Friis-Hansen et al. 2012). FFS
graduates perceived a change in their gendered roles, with a
shift in the power balance in favour of women. The mixed-
gender FFSs promoted equal participation and role sharing of
men and women in group analysis, presentation and discus-
sion, thus breaking with social taboos and customs regarding
gender roles (Friis-Hansen et al. 2012; Duveskog et al. 2011).
This process increased the role of women in agriculture and in
decision-making, and also changed the way the men viewed
the role of women. Furthermore, respondents indicated that
domestic relations were improved and domestic conflict was
reduced after the FFS (Friis-Hansen et al. 2012). In Eastern
Kenya, qualitative data indicated that male participants of the
FFS managed to break free from the stereotypic male role of
alcohol abuse and idling in the community, becoming more
involved in farming (Najjar 2008).
Similarly in Bangladesh, the FFS boosted women’s self-
confidence and reportedly contributed to improved inter-
household relations between men and women, with increased
involvement of women in decision-making regarding produc-
tion and income (DANIDA 2011). The same study reported
that critical socio-cultural problems that hinder emancipation
(e.g. child labour, gender-based violence) were not given due
attention in FFS sessions (DANIDA 2011).
In-depth interviews among FFS graduates in Nepal showed
that positive changes in gender relations and gender roles at
household level were common after the FFS, with women
increasing their role in decision-making (Westendorp 2012).
Women expressed they felt empowered through the FFS, and
attributed this empowerment primarily to group dynamics; not
to the discovery-learning process (Westendorp 2012).Women
explained that they gained a voice in the group, and became
confident to interact with like-minded people in the weekly
FFS sessions. Nevertheless, the FFS in Nepal did not ade-
quately address existing problems of discrimination and social
exclusion in the community according to caste and gender
(Westendorp 2012). Kitchen gardens, which were promoted
as a component of the FFS for Kenyan tea farmers, were also
reported to lead to empowerment of women, by having their
own ‘projects’ and their own produce (Waarts et al. 2012).
3.2.6 Access to services and markets
A quantitative study among FFS graduates in Kenya,
Tanzania and Uganda, suggested impact of the FFS on
farmer’s access to agricultural services five years after training
(Friis-Hansen and Duveskog 2012). In each country, a larger
fraction of alumni, as compared to the control group, had
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obtained agricultural advice or assistance over the previous
two years. FFS farmers from Kenya engaged more with mar-
kets than control farmers, as indicated by their sale and pro-
cessing of products, and were more often involved in collec-
tive marketing; the data from Tanzania and Uganda were in-
conclusive in this regard (Friis-Hansen and Duveskog 2012).
A study in Nepal found that FFS farmers became more confi-
dent to raise their voice and demand services from the district
agricultural office, such as inputs or training; farmers also
claimed that through the FFS their relationship with the gov-
ernment had improved (Westendorp 2012).
In a study in the DR Congo, the FFS intervention took two
years, and after completion, many farmers formed farmer busi-
ness associations to improve access to credit and marketing
(Doocy et al. 2018; Doocy et al. 2017). The study followed
FFS households every six months for 3.5 years. At baseline,
farmers sold their produce individually, but over time, farmers
gradually adopted alternative marketing strategies. After base-
line, 68% of FFS graduates adopted the use of joint negotiation
at the level of the FFS, 56% adopted joint negotiation at the level
of farmer business association, and 30% adopted sales through
agricultural collection centres; focus group discussions indicated
that the diversification of marketing strategies was considered as
beneficial by farmers (Doocy et al. 2017).
Summarizing, only a few studies addressed the access to ser-
vices andmarkets. The available evidence suggested that the FFS
improved the access to services and markets. Clearly, FFS
programmeswith focus on production can becomemore relevant
if farmers (when interested) are able to learn how to sell their
produce through marketing training (Doocy et al. 2017).
3.3 Natural capital
Natural capital is the natural resource stocks (e.g. water, soil,
ecosystems) and environmental services (e.g. regulation of
water, climate or plant pests) from which resource flows and
services useful for livelihoods are derived (Scoones 1998).
The FFS is expected to increase natural capital in several
ways. The weekly field sessions of the FFS contribute to
farmers’ skills of ecosystem analysis (in agriculture or other
disciplines). In theory, these skills result in improved food
production, diversification and conservation. These outcomes
could have an impact on food security, farmers’ resilience to
withstand environmental changes, and on the availability of
environmental services (Fig. 1). In practice, the outcomes and
impacts in the natural domain also depend on the interplay of
effects in the other domains, such as innovation, collective
action and financial savings.
3.3.1 Skills and practices of ecosystem management
Skills and knowledge have been extensively covered in the
selected studies. Knowledge was studied in 25 out of 65
studies; skills of ecosystem management and decision-
making have been studied alongside with knowledge, using
simple test questions, or through self-reporting by respon-
dents, but rarely through direct observations. In general, the
results suggest that the FFS leads to more knowledge about
natural systems (or ecological literacy) and ecosystem man-
agement skills, which is in line with meta-analysis results that
established a positive effect of the FFS on knowledge about
beneficial practices (Waddington et al. 2014).
For example, FFS alumni in China made pest management
decisions in vegetables based on agroecosystem analysis and
personal observations, whereas control farmers followed the ad-
vice from pesticide retailers or neighbours (Yang et al. 2008).
Retrospective interviews among cocoa farmers in Ghana indicat-
ed that 79% of respondents observed and monitored conditions
on their farms more closely after the FFS, making management
decisions on the basis of field observations (David and Asamoah
2011). Moreover, in Kenya, farmers graduated from the FFS on
dairy management self-reported that they became more knowl-
edgeable and skilled in aspects such as artificial insemination,
calf rearing, cow feeding (Makori 2007).
Practices of ecosystem management, mainly farming prac-
tices, have been addressed in the majority of studies on FFS
outcomes and impacts (42 out of 65 selected studies). These
practices included pest management practices (27 studies),
agronomic practices (17 studies), fertilizer application (4 stud-
ies), varieties (2 studies), soil fertility/conservation (5 studies),
water conservation (2 studies), kitchen gardening and refores-
tation (1 study each).
The overall results suggested that the FFS leads to use of
beneficial farming practices, which concurs with the earlier
meta-analysis results (Waddington et al. 2014). In 17 studies,
the change in practices was measured by the rate of adoption
of introduced practices or technologies. However, a limitation
when using adoption rates is that they do not account for
experimentation and innovation that distinguishes the FFS
from technology transfer methods (Bartlett 2008).
Another 19 studies reported on pest management, with
most studies showing a reduction (in some studies a drastic
reduction) in pesticide use or spray frequency, indicative of
more evidence-based decisions on crop protection; four of the
studies showed no effect of the FFS on pest management
practices, which could be due to the design or implementation
of the intervention or due to other reasons (Labarta-Chávarri
2005; Lund et al. 2010; Rejesus et al. 2012; Cole et al. 2007).
A study from Vietnam compared the FFS to a message-based
intervention of the ‘no early spray’ (NES) campaign; there
was a significant reduction in pesticide amounts used in FFS
but not in NES farmers, suggesting that the FFS was more
effective than NES (Rejesus et al. 2009).
In most studies, the change in practices was recorded short-
ly after the FFS, or the study did not indicate the time lag since
the FFS. Only few studies examined longer-term effects. A
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study in East Africa conducted 5–7 years after the FFS found
an increased uptake of improved crop varieties, vaccination of
livestock, and improvement of soil fertility (Friis-Hansen and
Duveskog 2012).
In conclusion, evidence shows that the FFS has generally
led to an increase in knowledge and skills; most of the studies
that reported on practices of ecosystem management showed
positive change in the short and medium term.
3.3.2 Food production
Among the 65 selected studies, most studies featured single-
crop FFS, either for field crops or tree crops; one third of the
studies featured FFS on multiple crops or livestock (Table 2).
For the purpose of this review, the number of field crops was
narrowed down to those that featured most frequently in the
studies, which are rice, vegetables and tree crops.
Rice: Most studies on FFS in rice concentrated on the im-
pact on pesticide use, or pesticide risk reduction, with only
few studies reporting on production. In Indonesia, re-analysis
of previous data from a large-scale programme in the 1990s
reported positive short-term impact on yield among FFS and
exposed farmers, but the impact declined in the medium term
(Yamazaki and Resosudarmo 2008). A small-scale study from
Vietnam suggested there was no impact on yield of rice; nev-
ertheless, the control group was taken from within FFS vil-
lages, which may have been ‘contaminated’ by the interven-
tion (Rejesus et al. 2012).
In Thailand, in an advanced rice production system, the
FFS on IPM did not lead to an increase in yield but caused a
significant net benefit due to reduced pesticide inputs
(Praneetvatakul and Waibel 2006). In Cambodia, a convinc-
ing and durable impact was recorded on pesticide inputs, with
approx. 50% reduction measured six years after the FFS
(Chhay 2017). Another study from Cambodia reported
medium- and long-term reductions in pesticide inputs in rice
after the FFS, including a long-term decline in pesticide shops;
apart from the FFS intervention, pesticide policy had been
reinforced (Morales-Abubakar et al. 2013; FAO 2016b).
In Myanmar, a study was conducted on the FFS in which
the innovative rice-cultivation technology ‘System of Rice
Intensification’ (SRI) was used. The results indicated a self-
reported yield increase of 100% compared to a 48%-yield
increase among exposed (non-FFS) farmers. This suggests a
major potential for agricultural impact in rice through the FFS-
SRI intervention, where conditions are amenable (Kabir and
Uphoff 2007). SRI is a technology package for rice cultivation
that differs in several respects from traditional methods
(Thakur et al. 2016; Berkhout et al. 2015).
Vegetables: In China, farmers graduated from tomato FFS
had 7% higher yields as compared to non-FFS farmers. A
good match between characteristics of the FFS and non-FFS
group suggested that selection bias was minor (Cai et al.
2016). Two studies from the Philippines presented evidence
that onion FFS resulted in lower pesticide use, lower pesticide
expenditure, increased profits, yet, the yield was the same
(Sanglestsawai et al. 2015; Yorobe Jr et al. 2011).
In Ethiopia, FFS farmers showed an increased use of new
vegetable varieties and improved sowing methods compared
to the control group (Todo and Takahashi 2013). A study from
Nepal demonstrated 70% reduced pesticide use in FFS com-
pared to control farmers, with results being most pronounced
where follow-up support had been provided (Regmi et al.
2014). In India, FFS programmes on cabbage, cauliflower,
eggplant and okra farmers showed an overall decline of 29%
in pesticide applications, with large difference between crops,
but there was no impact on the pesticide amount used, because
FFS farmers replaced higher dosages of less toxic with lower
dosages of more toxic pesticides (Sharma et al. 2015).
Tree crops: A study on cocoa FFS in Ghana showed that
FFS graduates harvested 14%more than the control group one
year after training, but FFS graduates required substantially
more labour input for tree husbandry practices such as pruning
and sanitation (Gockowski et al. 2010). A multi-country study
on cocoa FFS showed yield increases of 32%, 34%, 50%, and
62% in Ghana, Cote d’Ivoire, Nigeria, and Cameroon, respec-
tively, for an intervention package that included an FFS
followed by Farmer Business Schools, and with provision of
an Input Credit Package. The FFS alone could not raise yields
without the additional input provided (Tsiboe et al. 2016).
Two studies on tea FFS in Kenya showed that soon after
the FFS there was no increase in yield or income as compared
to the control group, despite adoption of improved practices
(Waarts et al. 2012); however, two years later, yields had
increased 15% more for FFS farmers than for the control
group (Waarts et al. 2016).
Table 2 Number of studies
covered the FFS on single field
crops, tree crops, or multifaceted
FFS on multiple crops or
livestock (n = 65 studies)
A. Field crops Number B. Tree crops Number C. Multifaceted Number
Rice 15 Cocoa 4 Multiple crops 9
Vegetables 13 Tea 2 Multiple crops + livestock 9
Cotton 8 Coffee 1 Livestock 3
Potato 4
Legumes 3
Impacts of farmer field schools in the human, social, natural and financial domain: a qualitative review
Summarizing, the available recent evidence showed impor-
tant reductions in pesticide use in rice and vegetables as a
consequence of the FFS (thus reducing input costs), but in-
creases in crop yield were variable. The FFS on SRI showed
remarkable prospect for increasing rice yield. FFS on cocoa
and tea, when given follow-up support, demonstrated substan-
tial increases in yield.
3.3.3 Diversification and conservation
Multifaceted FFSs have been conducted that cover a combi-
nation of crops, livestock and other income sources (Table 2).
In several cases, the multifaceted FFSs intended to increase
the diversification of agricultural systems and income sources,
or pursued the conservation of land, water, vegetation and
biodiversity.
In Bangladesh, an evaluation study of a programme which
promoted agricultural diversification, indicated that FFS
households produced significantly more types of agricultural
products than the control group, suggesting that the FFS led to
diversification; also, the FFS households generated their in-
come to a larger extent from livestock, fruits and vegetables
than the control group (DANIDA 2011). In Kenya, the mul-
tifaceted FFSs led to adoption of various components of tech-
nologies such as composting, use of manure, soil conserva-
tion, and use of traditional vegetables and legumes (Bunyatta
et al. 2006). Likewise, a study in Rwanda and Uganda noted a
self-reported increase and diversification in food production
due to FFS through promotion of kitchen gardens and vege-
table production (Kuria 2014).
In Tanzania, an FFS-type intervention that provided indi-
vidual farmer groups with three years of support, presented
farmers with a basket of technology options such as tech-
niques for soil and water conservation, new crop varieties,
crop diversification and improved animal husbandry (Larsen
and Lilleør 2014). The results indicated that FFS graduates
had a higher number of crops, more fruit trees, and kept more
improved breeds of livestock as compared to the control
group, suggesting an impact on agricultural diversification.
A study in Eastern Kenya that aimed towards diversification
of food production, recorded that the FFS paid far less atten-
tion than intended to topics such as vegetables, legumes, live-
stock, poultry and beekeeping, but instead focused mostly on
maize (Najjar 2008), suggesting institutional challenges to
diversify agriculture. In Ethiopia, the FFSwith an agroforestry
component did not demonstrate a direct impact on reforesta-
tion soon after training, but household income from agricul-
ture was increased (Todo and Takahashi 2013).
The spin-off development from crop-based into animal-
based FFSs has occurred relatively recently and, hence, stud-
ies on pastoralism and livestock are few. One study evaluating
the outcomes of Pastoral Field Schools in Eastern Africa re-
ported that the introduction of hay making, vegetable
production and rangeland management among pastoralists
had been successful, indicating the prospects for diversifica-
tion and conservation (Hoeggel and Mbeyale 2014), but the
data need further verification. A study of the FFS to promote
dairy farming demonstrated clear benefits in terms of milk
production and dairy management (Makori 2007).
Conservation of biodiversity is an important objective in
FFS interventions on IPM. A reduced reliance on chemical
pesticides for crop protection helps restore natural balances
in agroecosystems, thus allowing beneficial organisms to help
suppress plant pests and diseases. The reductions in insecti-
cide applications reported from FFS programmes in rice and
vegetables, among other crops, have been associated with im-
provements in the Environmental Impact Quotient (EIQ),
which is a proxy for impact on the environment (Kovach
et al. 1992). Positive impact on EIQ has been reported from
Nepal (Regmi et al. 2014), Pakistan (Khan et al. 2007;
Pananurak 2010), Thailand (Praneetvatakul and Waibel
2006) and Vietnam (Morales-Abubakar et al. 2013).
Conversely, no impact on EIQ was reported in studies from
Ecuador (Cavatassi et al. 2011) and India (Sharma et al.
2015); in the latter case, the frequency of spraying declined
after the FFS but the toxicity of selected products increased.
In conclusion, only few studies have captured the effects of
the FFS on diversification and conservation. Out of those
studies, the majority showed a positive effect on diversifica-
tion and conservation (Table 1). However, none of the studies
measured the actual impact on the abundance or diversity of
beneficial organisms, soil health or water availability.
3.3.4 Food security and resilience
In a conflict-stricken region in DR Congo, a 55% increase in
the diversity of agricultural production practices, and in food
and nutrition security indicators (HDDS and HFIAS
(Swindale and Bilinsky 2006b, Swindale and Bilinsky
2006a; Coates et al. 2007)) was attributed to the FFS
(Doocy et al. 2017). The intervention used an adapted model
of the FFS, with provision of starter packages, and with tech-
nical support for individual farmer groups over a 2-year period
to improve agricultural production practices. Despite the im-
pact on food security, no effect was found on child nutritional
status, thus highlighting the need for additional interventions
to address this specific issue. A study from Malawi showed
that an FFS model which included support for savings and
loans, resulted in a 26% reduction in food insecurity indica-
tors; this beneficial effect was sustained for at least three years
(Weinhardt et al. 2016).
In Tanzania, another modified FFS-model with a three-
year intervention for individual farmer groups, showed posi-
tive effects on food security soon after the intervention which
were associated with high uptake of introduced technologies,
but the duration and costs of the intervention prevented
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upscaling (Larsen and Lilleør 2014). Similarly, an evaluation
of programmes in Ghana, Malawi and Mali indicated that
Farmer Field Business Schools, which is a modified version
of the FFS developed by CARE International, together with
savings-and-loans support and several other interventions, in-
creased the perceived food security among graduated farmers
(Weatherhead et al. 2016; Weatherhead 2016). In a study in
Rwanda and Uganda, a nutrition component had been added
to an ongoing FFS programme, but no impact was found on
nutrition security, which was reportedly due to inadequate
technical skills of facilitators and a lack of structural inclusion
of the nutrition component, highlighting the importance of
programme design and capacity building (Kuria 2014).
By resilience is meant the capacity to anticipate, respond
and adapt to shocks and changes such as those posed by cli-
mate change and environmental degradation (Béné et al.
2016). The concept of resilience is increasingly recognized
in FFS programmes on climate change adaptation and disaster
risk management (FAO 2016a), to improve farmers’ ability to
cope with shocks or trends caused by droughts, floods, envi-
ronmental degradation and conflict. However, tools for mea-
suring resilience are still under development (Frankenberger
and Nelson 2013; Sharifi 2016). Empirical evidence on resil-
ience will be needed to inform the development of better
targeted interventions (Frankenberger and Nelson 2013).
Unfortunately, none of the 65 selected studies have attempted
to assess resilience as an impact of the FFS.
In conclusion, studies on resilience are lacking, but avail-
able studies demonstrated that FFSs can improve food securi-
ty, if investment is made in the form of an extended training
model or with one or more supplemental interventions.
Specific additional interventions or modifications may be
needed to improve nutritional status in children.
3.4 Financial capital
Financial capital is the capital base (cash, credit/debt, savings,
and other economic assets, including basic infrastructure and
production equipment and technologies) which are essential
for the pursuit of any livelihood strategy (Scoones 1998). The
FFS is expected to contribute to financial capital on several
fronts. In the FFS, financial skills can be learnt on how to keep
track of expenditures and earnings, how to calculate yield and
gross margins, and how to interact with markets. These skills
help farmers manage their income and costs, and improve
their profits. Farmers could thus build savings, take loans,
and gain assets – either as individuals or as groups or cooper-
atives. These outcomes could lead to financial security, pov-
erty reduction, and increased opportunities available to
farmers (Fig. 1). In practice, the financial outcomes and im-
pacts also depend on the interplay of effects in the other do-
mains, such as the experimentation skills, improved practices
of ecosystem management and group interactions.
3.4.1 Income, costs, profits and marketing
A number of studies have reported on changes in cost, income
or profit as a consequence of participation in the FFS. Studies
on cotton IPM in China demonstrated that the FFS caused
convincing increases in gross margin (excluding the value of
family labour) and household income of cotton farmers,
through a major reduction in the cost of insecticide application
and marginally increased crop yield (Pananurak 2010; Wu
2010). In Thailand, a study on IPM in rice did not show a
significant effect of the FFS on gross margin, despite reduc-
tions in pesticide use (Praneetvatakul andWaibel 2006), while
in Cambodia, a study on IPM in rice demonstrated an increase
in net profit attributed to the FFS (Chhay 2017).
A multi-country study in East Africa showed that partici-
pation in the FFS was associated with increased productivity
and, on average, a 61% increase in household income (Davis
et al. 2012). A study in Kenya suggested that the FFS on tea
increased family income and the number of income sources
(Waarts et al. 2012). Increased income was also reported in
studies from Ecuador (Cavatassi et al. 2011), Ethiopia (Todo
and Takahashi 2013), Nepal (Regmi et al. 2014), and the
Philippines (Sanglestsawai et al. 2015; Mataia et al. 2015).
In Nicaragua, the FFS on beans showed no impact on income,
but additional evidence indicated the inferior performance of
the FFS (Labarta-Chávarri 2005).
Only few studies addressed the impact of the FFS on mar-
keting. In Kenya, five to eight years after the FFS, it was found
that FFS graduates were more likely to sell their produce, and
engage in processing or value addition, as compared to the
control group (Friis-Hansen and Duveskog 2012). Several
studies of the FFS noted that marketing was not adequately
addressed in the FFS curriculum. In Eastern Kenya, the FFS
focused on subsistence crops, without a marketing compo-
nent, but participants appeared to be more interested in mar-
keting as a group and gaining access to the market (Najjar
2008). In a study in Western Kenya, FFS alumni stated that
they had lacked training on processing, value adding and mar-
keting (Machacha 2008). Likewise in Ethiopia, it was reported
that processing and marketing were not given due attention in
coffee FFS (Endalew 2009).
In Bangladesh, where the FFS curriculum did include a
marketing component, the potential for income increase
through marketing was demonstrated even among the poorest
households who had very little or no land (DANIDA 2011).
Nevertheless, limited progress was noted among alumni
groups in terms of establishing market linkages and process-
ing of produce, despite FFS graduates being more likely than
the control group to receive marketing information from agri-
cultural extension staff and farmer trainers (DANIDA 2011).
Summarizing, most but not all studies showed clear finan-
cial benefits of the FFS in terms reduced input costs, and
increased income and profits. The impact of the FFS on
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marketing received little attention in the available studies,
whilst there were indications that marketing was seldomly
included in FFS training in the studies.
3.4.2 Savings, loans and assets
Savings, loans and assets contribute to the capacity of farming
communities to copewith unexpected situations or expenses, and
enable them to make investments. Several studies described
locally-owned savings-and-loans schemes at village level, either
as an FFS component or as a self-help follow-up activity of the
FFS (Weinhardt et al. 2016; Weatherhead et al. 2016; DANIDA
2011; Hoeggel andMbeyale 2014; Isubikalu 2007). The savings
were generated through member fees or through sale of produce
harvested from communal field plots (DANIDA 2011). These
schemes enabled members to lend at affordable interest rates, for
example, to purchase inputs at the onset of the crop season or to
start up an enterprise.
In a multi-country study in East Africa, FFS graduates in
Kenya and Uganda (but not in Tanzania) had approximately
twice higher membership rates in savings-and-loans organiza-
tions, and were more likely to have a bank account, as com-
pared to the control group (Friis-Hansen and Duveskog 2012);
however, the study only partly addressed selection bias. In
Eastern Africa, pastoralist Field Schools included the estab-
lishment of village savings schemes; these schemes presented
the main financial source for investments in income-
generating enterprises among graduates which, when success-
ful, diversified the income sources and added financial assets
into the scheme (Hoeggel and Mbeyale 2014). The savings
schemes have been found to contribute substantially to social
capital, building mutual trust and bonding (Hoeggel and
Mbeyale 2014).
Concluding, inclusion of village savings-and-loans
schemes in the FFS learning process has much prospect to
increase financial capital among FFS graduates, particularly
where infrastructure is poor. However, empirical evidence on
the success and sustainability of these schemes is largely ab-
sent in the selected studies.
3.4.3 Financial security and poverty reduction
Financial security implies the access to financial resources
needed for a decent standard of living. Financial security is
determined by factors such as cash-equivalent assets, debt and
access to credit. There are no known standards for measuring
financial security (Lee and Kim 2016). Also, people may not
disclose what they earn or have. Village savings-and-loans
schemes promoted through the FFS are expected to raise finan-
cial security by providing social safety nets with easy access to
credit when needed (FAO 2016a). However, none of the select-
ed studies assessed whether such schemes made farmers and
pastoralists financially more secure, or whether they increased
people’s livelihood options (e.g. schooling, mobility). In a
study in DR Congo, farmers’ use of financial services changed
over the course of the two-year FFS intervention, from the use
of informal credit to the use of savings, which suggests that
farmers became financially more secure (Doocy et al. 2017).
Impact on poverty was assessed in two studies. In the first
study, conducted in Kenya, Tanzania and Uganda, poverty
was assessed using indicators of wellbeing. Self-reported pov-
erty, as recorded in a questionnaire using poverty indicators,
was lower among FFS graduates than among farmers who had
not yet commenced the FFS in each country, suggesting that
the FFS reduced poverty (Friis-Hansen and Duveskog 2012).
Using asset-based poverty indicators (e.g. having a mobile
phone, or good quality floor), a study in Tanzania found no
significant impact of a modified FFS intervention on poverty
at one year after the intervention, despite positive effects on
food security (Larsen and Lilleør 2014).
Hence, limited evidence suggests that the FFS has potential
to reduce poverty and financial vulnerability, but further stud-
ies looking at effects in the longer-term are needed.
4 Discussion
The available evidence showed that the farmer field school
approach can affect multiple assets that influence people’s
livelihoods. In each of the four domains, the majority of stud-
ies demonstrated positive effects, which indicates that the
farmer field school approach can benefit the human, social,
natural as well as financial assets. Arguably, equal importance
could be attached to these four assets, because people gener-
ally need each of these assets for their local livelihood strate-
gies. Human and social assets could be seen as the ‘drivers’ for
impacts in the natural and financial domains.
However, the amount of available evidence was unbal-
anced across the four domains and across the causal chain.
There was high coverage in the literature of the natural do-
main, as far as data on knowledge and practices of ecosystem
management, and food production, is concerned. Typically,
these specific outputs and outcomes have been the focus of
linear extension approaches that aimed for adoption of intro-
duced technologies or methods. In the natural domain, cover-
age was low for outcomes such as diversification, and for
impacts such as food security, resilience and ecosystems ser-
vices. Few studies addressed social capital, whilst human cap-
ital and financial capital were poorest served by the available
studies. Where studies did address the human, social or finan-
cial domain, the results indicated important benefits, for ex-
ample, on confidence building, collective action, emancipa-
tion and poverty reduction.
The imbalance of studies across the four domains presents a
research bias towards agricultural outputs and outcomes.
Possible reasons for this bias are: a restricted scope of anticipated
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results in project logical frameworks; an under-appreciation of
the importance of the livelihood assets among research teams;
and the relative difficulty of measuring effects on human and
social assets. Future studies should bring more balance into the
evaluation of the FFS across the capital domains. Unravelling the
cause-effect chain of the FFS and its components is a major
challenge, for example where the FFS is part of a broader set
of interventions or where contextual changes occur. Moreover,
the study of impacts is challenged by the availability of suitable
methods. For some parameters, methods or indicators have be-
come available, such as for poverty reduction (Anonymous
2018), quality of life (Diener and Suh 1997), empowerment
(Kabeer 1999; Alsop and Heinsohn 2005), and food and nutri-
tion security (Swindale and Bilinsky 2006b; Swindale and
Bilinsky 2006a; Coates et al. 2007). However, standard methods
for assessment are lacking or under development for parameters
such as emancipation, resilience, financial security, and access to
markets (Frankenberger and Nelson 2013; Sharifi 2016).
Apart from the need for balance in studies on human, so-
cial, natural and financial assets, it is important to understand
how these assets interact with each other, or how they are
mutually supportive, for improvement of sustainable liveli-
hoods. For example, FFS participation led to personal trans-
formation, causing changes in gender roles and relations, and
increasing economic development, which in turn reinforced
people’s self-confidence and status in the community
(Duveskog et al. 2011). This example suggests an experiential
learning cycle that led to transformations with benefits to hu-
man, social and financial assets. Moreover, the framework for
technical, practical and emancipatory learning, which has
been central to the FFS, envisaged a process of continued
learning and problem solving, with an expanding scope of
action (Pontius et al. 2002). Unfortunately, most of the avail-
able studies reported only fragmented outputs, outcomes or
impacts of the analytical framework, without studying the
interactions or cause-effect linkages between various out-
comes and impacts. A few exceptions were studies that report-
ed on the full causal chain in one or several domains
(Duveskog et al. 2011; Westendorp 2012; Friis-Hansen and
Duveskog 2012; Machacha 2008; DANIDA 2011).
The livelihood outcomes and impacts are contingent upon
the external environment in which people live, over which
they have limited or no control. These influences include var-
iables such as climate change, population trends, economic
trends, and political and institutional changes, which can di-
minish or enhance livelihood assets. Hereby, it is noted that
the FFS has helped farmers to actively adapt their livelihood
strategies to changing external variables, for example, by
growing drought-resistant crops and adopting water-
conservation practices in response to recurring droughts.
Moreover, the existing policy and institutional environment,
including the agricultural extension system, and local culture,
have an impact on the quality, acceptability, scope and scale of
the FFS in helping farmers improve their livelihood assets and
obtain equitable access to services and competitive markets. It is
noteworthy that the FFSmodel inherently conflicts with the con-
ventional technology-transfer paradigm. Hence, unless institu-
tions and policy frameworks are made compatible with the
FFS at higher levels, the FFS cannot be substantially scaled up
(Röling 2002; Sherwood et al. 2012). In several instances, insti-
tutions had degenerated the FFS model, falling back to lectures
and demonstrations, which was not according to the original
purpose of the FFS. There were indications from a few countries
that the FFS has been incorporated in national policy and national
agricultural strategies (FAO 2016b; Settle et al. 2014), andwhere
FFS projects have helped transform institutions by adopting a
participatory approach of working with farmers (Westendorp
2012; Isubikalu 2007; Friis-Hansen 2008). However, in other
cases, it was doubtful that a meaningful scale of FFS activities
could be sustained without external project funding (DANIDA
2011), or competing interests among institutions forced the
discovery-based methods of the FFS to make way for the dom-
inant institutional paradigm of technology transfer (Sherwood
et al. 2012).
Studying the interactions between livelihood assets, the
influences of the external environment, and the effects of the
existing policy and institutional environment, can provide in-
sight into the impact pathways within the local context.
Understanding these pathways and contextual influences will
help countries or programmes enhance or modify their FFS
interventions so as to optimize the impacts. Hence, in-depth
case studies are necessary for further adaptation of the FFS
approach.
A limitation of this review was that the quality of imple-
mentation of the FFS was rarely described in the selected
studies. The selected studies included several that adopted
the FFS brand name but that had apparently abandoned the
core FFS principles regarding programme design, local own-
ership and ecological learning, as evidenced by their ‘demon-
stration-type’ interventions (see Supplementary Material).
These shortcomings are likely to have underestimated the im-
pacts of the ‘genuine’ FFS implemented according to its edu-
cational principles.
5 Conclusions
Based on the reviewed evidence, the FFS has demonstrated its
potential to enhance human, social, natural and financial cap-
ital of rural communities, which is important because people
generally need each of these assets for their local livelihood
strategies. However, the available body of recent evidence
was highly unbalanced across the capital domains, providing
high coverage of the natural domain but low coverage of the
human, social and financial domains, while emphasizing
short-term outputs and outcomes rather than long-term
Impacts of farmer field schools in the human, social, natural and financial domain: a qualitative review
impacts. Most studies reported only fragmented outputs, out-
comes or impacts of the analytical framework. Hence, in-
depth case studies are needed to elucidate the impact pathways
and local contextual influences, because these insights would
enable enhancement or modification of the FFS interventions
intending to optimize their impacts.
Considering the positive effects of the FFS on livelihood
assets, the FFS has potential of making a vital contribution to
achieving the Sustainable Development Goals. Quality assur-
ance of the FFS, and well-planned evaluation studies that bal-
ance across the capital domains and that study interactions
between the assets, will help achieve this potential.
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